The aim of this study was to investigate changes in autonomic nervous system (ANS) activity and mood caused by Mindfulness Art Therapy Short version (MATS). The participants were 20 Japanese college students who were separated into high and low risk groups based on the median score of the General Health Questionnaire (GHQ). MATS consisted of mindfulness exercise and making of art in one session. ANS activity (TP: total energy, LF/HF: sympathetic nervous, HF: parasympathetic nervous system, LF: both sympathetic and parasympathetic) and mood (TA: tension arousal, EA: energy arousal) were measured psychologically before and after MATS. In the high risk group, TP significantly decreased and LF, HF, and LF/HF did not change significantly; while TA significantly decreased and EA significantly increased. In the low risk group, TP and LF significantly increased and HF and LF/HF did not change significantly; while TA significantly decreased and EA showed a non-significant increase. These results suggest that MATS affects the ANS differently for participants with different states of mental health, and particularly promotes activity in low-risk participants. Psychologically, MATS decreased tension or anxiety and increased energy. These findings justify further use of this therapy.
that has been shown to be effective for anxiety [1] , depression [2] , spiritual well-being [3] , and somatic symptoms [4] in cancer patients. Mindfulness is another effective approach, and Kabat-Zin [5] developed the Mindfulness-Based stress Reduction (MBSR) program based on the principle of mindfulness, which is defined as moment-to-moment, present-centered, purposive non-judgmental awareness. MBSR is effective for improvement of quality of life and mood [6] and for post-traumatic growth and spirituality [7] .
Mindfulness-Based Art Therapy (MBAT) integrates mindfulness and art therapy, and leads to significant decreases in symptoms of distress and increased quality of life [8] . Physiologically, MBAT for 8 weeks increases cerebral blood flow (CBF) and there is a correlation between increased CBF and decreased anxiety [9] . However, the duration of MBAT of 8 weeks in a group format may to be hard for patients with advanced cancer, and a simpler version, the Mindfulness Art Therapy Short version (MATS), was developed [10] . MATS is effective for alleviation of tension-anxiety, depression and fatigue, and elevation of vigor in healthy people [11] .
Previous studies of MATS have used questionnaires as psychological indicators, and thus the physiological changes induced by MATS remain unclear. Autonomic nervous system (ANS) activity is a useful physiological indicator, since this reflects heart rate variability (HRV), which in turn reflects the subtle relationship between the heart and lung. In addition, brain scans and EEG studies require immobility [12] , but this is not possible for an action-based form of mindfulness or therapeutic use of art; however, resting HRV has become an accepted marker for vagal tone and neurobiological correlates of internal composure. It is also likely that the state of mental health of participants affects MATS because participants impressions were divided into two areas such that some experiences were much more focused on the mind in a previous study [11] . Thus, we investigated changes in the ANS and mood in participants based on their state of mental health.
To measure mood, we chose a scale which measure present states. And to measure their mental health, we chose a scale which is used in worldwide studies.
Methods

Participants
The participants were 20 college students at a single college in Japan. They were recruited by advertisement of the study and their participation was voluntary. The inclusion criterion was age >20 years old and the exclusion criterion was the presence of severe mental problems. The study was approved by the college ethical board.
Measures
The General Health Questionnaire 30 (GHQ30) was used to measure mental health state, including physical state [13] [14] . Autonomic nervous system (ANS) activity was evaluated using TAS 9 (YKC Corp.), which uses heart rate to measure total energy (TP) of the sympathetic and parasympathetic nervous system level (LF: low frequency), parasympathetic level (HF: high frequency), and the balance of sympathetic and parasympathetic nerve levels and the sympathetic nervous system (LF/HF). Mood was measured using the Japanese UWIST Mood Adjective Checklist (JUMACLE) [15] . This consists of 10 items for tension arousal (TA), which includes tension or anxiety; and 10 items for energy arousal (EA), which includes activity or vigor. Each item is scored by each participant from 1 to 4 on a Likert scale. A high score indicates high TA or EA.
The procedure for the Mindfulness Art Therapy-Short version program has been described elsewhere [11] . The intervention includes mindfulness and art therapy of 90 minutes in one session. Participants are instructed on mindfulness with assistance from a CD developed by a Yoga specialist and a clinical psychologist. First, participants exercised mindfulness by listening to the CD while receiving support from the clinical psychologist. This required about 20 minutes. The simple instructions in the CD were designed to make the participants aware of mind and body without judgment. After mindfulness practice, participants were given art materials including clay, collage (fancy paper, felt glue sticks, magazines), drawing instruments (colored pencils, pastel chalks, pencils, water colors), and sketch books and invited to make art by expressing their feelings or emotions freely.
Procedures
Students were recruited by an advertisement in the college. If a student was interested in the research, he or she telephoned the researchers and made a reservation. Each participant received MATS individually with a clinical psychologist. First, the clinical psychologist explained the study in more detail. If the participant continued to agree to participation, they gave signed informed consent and the study was started. Each participant completed the GHQ and JUMACLE questionnaires, and ANS activity was measured by TAS9 via a sensor. After MATS, the JUMACLE was completed again and ANS activity was measured for a second time.
Analysis
Statistical analysis was conducted with SPSS ver. 21.0 (Japanese version) for Windows (SPSS Inc.). Scores for ANS activity and JUMACLE pre-and post-intervention were compared by t-test. All reported p values are 2-tailed and p < 0.05 was taken to indicate a significant level in all analyses.
Abbreviations
In this paper, we use words as followings: 
Results
The demographic data are shown in Table 1 , and the results for HRV and mood are shown in Table 2 to Table 5 .
In the high risk group, there were no significant differences between pre-and post-MATS values for LF, HF, and LF/HF. The score for TP significantly decreased from 7.28 to 7.01 (p < 0.05). TA significantly decreased from 18.8 to 13.4 (p < 0.005) and EA significantly increased from 30 to 34 (p < 0.05). In the low risk group, LF significantly increased from 5.08 to 5.92 (p < 0.009) and TP significantly increased from 6.73 to 7.12 (p < 0.004). There were no significant differences in HF and LF/HF pre-and post-MATS. TA significantly decreased from 16.5 to12.2 (p < 0.001) and there was no significant difference in EA pre-and post-MATS. 
Discussion
The absence of significant difference in LF, HF, and LF/HF in the high risk group indicates that there were no significant physiological changes in the sympathetic and parasympathetic nervous systems in this group. However, the significant decrease in TP shows that total energy in the ANS decreased. This may be because performance of mindfulness and making art for 90 minutes consumed their physical strength. For the psychological indicators, the significant decrease in TA indicates a decrease in tension or anxiety, while the significant increase in EA indicates an increase in energy. Therefore, the high-risk participants were activated and revitalized by MATS. That is, physiologically, the participants in the mental high risk group might have been fatigued; however, psychologically, they were relaxed and activated after MATS. A previous study showed decreased sympathetic activity and increased parasympathetic activity after back massage in healthy people with high sympathetic activity at baseline [16] . In contrast, in the current study, there was no significant difference in HF and LF because MATS is an active intervention, whereas an intervention such as back massage is passive.
In the low risk group, the significant increase of LF suggests an increase in sympathetic activity. Moreover, the LF/HF of >1.0 suggests that sympathetic activity was activated more than parasympathetic activity. The significant increase in TP indicates that the total energy of the ANS also increased. That is, for the low-risk mental health group, MATS was a physiological activator. Compared with the high risk group, MATS may be more 2) Duration of a session time is about from 60 minutes to 90 minutes, and participants can complete easily.
3) Mindfulness part in the MATS require little physical movement, and participants with weak physical strength may do. 4) A participant can conduct event though they are on the bed. 5) They can use CD for mindfulness, and they can conduct when a supporter is absent.
effective for elevating ANS activity in healthy people with low mental health risk. One of the reasons for this effect may be that this therapy increases cerebral blood flow [9] , which then activates brain function and increases ANS activity.
Psychologically, the significant decrease in TA in the low risk group indicates a significant decrease intension or anxiety, as also found for the high risk group. Thus, MATS is useful in this respect for all participants. In contrast, energy was high at baseline and did not increase (no significant change in EA) in the low risk group. These changes show that participants in this group were activated and energetic, and had decreased tension after MATS. This is consistent with the finding by Monti et al. [17] that anxiety decreased after mindfulness art therapy in cancer patients.
Lastly, we estimate merits of the MATS for cancer patients. This method may be useful for cancer patients in these points like Table 6 . Moreover, this study may be important before conducting the MATS for cancer patients to confirm potentiality measuring automatic nervous system. And from this study we estimate merits for cancer patients; 1) since the MATS alleviate tension-anxiety (TA) for healthy people, it may alleviate tensionanxiety for cancer patients, 2) it elevated energy of healthy people physiologically in the low risk group, it may elevate energy of cancer patients with low mental health risk, 3) since mental health like depression or anxiety related with spirituality in the previous study [18] , it might affect spirituality of cancer patients. In future study, we need to confirm these points.
The study is limited by the small number of participants and the absence of a randomized controlled design. Therefore, evaluation of the robustness and reliability of the findings will require a further study in more subjects in a randomized controlled trial.
Conclusions
We investigated changes in the ANS and mood in participants by the MATS based on their state of mental health.
1) In the high risk group, TP significantly decreased and LF, HF, and LF/HF did not change significantly; while TA significantly decreased and EA significantly increased.
2) In the low risk group, TP and LF significantly increased and HF and LF/HF did not change significantly; while TA significantly decreased and EA showed a non-significant increase.
3) These results suggest that MATS affects the ANS differently for participants with different states of mental health, and particularly promotes activity in low-risk participants.
4) Psychologically, MATS decreased tension or anxiety and increased energy. These findings justify further use of this therapy.
